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1 « GEKERAL 

1.1 This section is -intended to provide HEA boxTOwers, conaulting engineers, and other interested 
parties with technical information for use in the design and engineering of REA borrowers* 

telephone systems. It relates specifically to the arrangement of equipoffint and calculation of 
quantities in "Commcn Control" local dial central offices. 

1.2 The term "Common Control" as applied to local dial switching systems means the use of equipment 
which receives and stores part or all of the dial pulses from a subscriber's telephone, uses 

the pulses to establish a connection and is then released. The comaon control elements lay be in 
use only until one digit is received or until all seven digits are dialed. By including a translator, 
digits may be prefixed, deleted, or translated into digits other than those dialed by the subscriber. 

The average bolding time of the comaon control elements ranges from 4.5 to IT seconds.. It is independent 
of the length of conversation. 

1.3 This section is limited to information concerning connections in the local switching equipment 
including those from toll and Extended Area Service (EAS) trunks and those to EAS and other 

trunk groups, such as Combined Line and Recording (CIR) and Information or Automatic Toll Ticketing. 
(ATT). It Includes the handling of incoming calls from toll and MS trunk groups, but does not cover 
switching equipment used exclusively for the recording and coa^letloh of outgoing operator toll or 
Direct Distance Dialing (DDD) traffic. Neither does it include the requirements of electronic switching 
systems. 

1.4 Oomnon control equipment may be added to a direct response system such as step-by-step, or an 
integral feature of a crossbar system. Even though Integrated common control systems differ 

in design, the same basic information is used to develop the amount of equipment required. 

1.5 The objectives, with respect to dial tone delay and percentage of lost calls internally,. are the 
same for common control systems as those in the specifications used for REA borrowers* dial 

systems . 

1.6 mere an office handles its own toll traffic,the comnon control equipment may be d 
engineered to perform the register- sender and translator functions of an automatic 

(ATT) system. The toll requirements, in terms of machine atteim?ts and holdi^ 
local. Also, the capabilities of the register- senders and the translator ha 
the toll traffic. 

l.T Special equipment can be ewided to a step-by-i 
alone, other common control features alone, > 

1.8 Familiarity with REA TE & CM- 350, "Basic Ty] 
standing this section, particularly with rei 

2. ADDITIOir OF COMMON CONTROL TO STEP- EOT- STEP STl 

2.01 The basic purposes of adding common contro' 
of central office are to obtain the digit • 
introduce push button calling, and to obtain othe: 
alternative is the replacement of the step-by- ste] 
features. The Installation of common control equ 
needs to be taken into account in considering the 
button calling. 
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2.02 The method for adding comnon control in a step-hy-step system is to insert a registeiv sender 
and associated equipment ■bet¥een the Ilnefinder (or incoming interoffice tmiik) and the first 

selector (or trunk selector) as illustrated in Figure 1. The pulses from the user^s dial (or trunk) 
are stored In the register and are interpreted by the translator • The translator has a "merory'* 
device ¥hich determsines ¥liat digits^ if aoy^ are to be transiaitted to the first and subsequent 
selectors* When this function is completed and the necessary digits have been transmitted^ the 
Ilnefinder and the first selector are connected by the link circuity the coimisn control equiputent 
is released and is then available for handling other calls. 

2.03 On local cells ¥ith 'conventional dials ^ the control elements my be released and the connection 
between the Ilnefinder and first selector established as soon a® enough digits are received to 

indicate that a local call is being dialed. This may be after one^ two, or three digits* Subsequent 
digits go directly from the user's dial to the first and subsequent selectors* In practice, the con- 
trol elements laay be held until three digits are received, even though one or two indicate the call is 
local, in order to avoid the use of digit absorbing first selectors. A similar method may be used on 
EAS and on service or DDD calls which can be con^leted without transmitting special routing digits* 

Wnen provision is made for paeli button calling, each digit from a push button telephone is 
registered and converted, digit- by- digit. Into dial pulses which are then transmitted to the 
step- by- step selectors , 

2.C5 The holding time of the coimton control equipment depends on the nature of the call being handled. 
On a CLH call (dial zer:;), the first (and only) digit indieatee that the connection should be cut 
t'trough to the first selector fvc once and that the register- sender should be released. The digit "0” 
have to be transmitted by the register- sender or it may already have been received by the first 
selector, directly from the user’s dial, depending on the method of operation used* The holding time 
13 four or five seconds. On a call to a multioffice EAS point, seven digits are recorded and eight 
my be trans'irdttsd, includVag one routing digit to reach the outgoing trunk from a level of the first 
selector* For this condition, the holding tiiae is 1? seconds (Table l). Two or more routing digits 
can be prefixed ’ijhere necessary, to reach all trutk groups. A critical factor in developing the 
reglste.V“ sender requiremento , is the average bolding time per atteJBpt. There sometimes are alter- 
natives Yhlch effect the register- sender holding time in laying out the routing plan. Provisions 
should be made for the register- sender to drop out as soon as the digits indicate no outpulsing Is 
required on heavy traffic routes. Outpulsing should be limited, as far as practical, to lig^t traffic 
routes. 


2.06 The register- sender is called in every time a subscriber takes his receiver off the book, re- 
gardless of whether he dials a complete number, only a digit or two, or does not dial at all 

(permanent signal). The ineffective. attempts, that is, those which do not reach a called line may 
run in the order of 15 to 20 percent of the total attes^ts. A Ilnefinder peg count would reflect 
all uses of the register- senders . However, a connector peg count may have to be increased something 
like 25 percent to obtain the number of register- sender attenpts, 

2.07 Enclosed, for illustration, is Table 1 showing the average register- sender holding times 
recommended by one supplier of common control equipment. Other suppliers suggest somewhat 

different values for their systems. It is the Tesponsibllity of the BEA borrower’s engineer to 
specify the number of register- sender calls during the busy hour for each classification involving 
a different holding time'. From this the supplier can determine the number of register- senders 
required based on the capacity table in the specification. 

2.08 The baelR fo-r inating the various items of traffic is a peg count of total calls being 

pment in service. As already stated, a Ilnefinder peg count can be assximed 
a-h+.owm+o Where not available, the connector peg count may be used by tn- 
^re is considered more accurate for the office. The peg 
’ " *ned and the total calls at the end of the engl- 
lected number of lines or main stations. If a 
stations are a more dependable base than lines 


categories involving different register- sender 
pproximatloas. Where peg count data are avail- 
stinations, such as local numbers, service codes. 
Where such information is not available, the 
atlons on the basis of the capacity of the out- 
e per call. From these, the calls, or attetqpts, 
e capacity in unit calls times 100 by the holding 
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Main StatlonE « Present 

Main Stations - Itetimted End of Eaglneering Period 
Busy Hour Calls “• Present Connector Peg Count 
aisj Hour Register® Sender Atten^^ts « (1100 x 1^25) 
Bisy Bout Register® Sender Atten^Jts ® Estimated End of 
Sigineering Period 

^ "375 - 


lOX) 

12CX) 

1100 

1375 


1650 


lumber Calls 



No. 

Belay 

Cte-paclty 

Hold 

Humber 

End Engli 


Bciuip. 

Table 

Unit Calls 

Time 

Call® 

Perlc 

Second Selector 2000 Group 

26 

.01 


120 

393 

671 

Second Selector 3OOO Group 

Ik 

.01 

233 

120 

19^^ 

331 

Toll and Asst. - Trunks 2- Way 

10 

.01 

149 

200 

*38 

65 

DDD - Trunks 1-Way 

6 

.01 

6 k 

250 

26 

45 

IAS 







City A Trunks 1-Way 

16 

.03 

318 

150 

212 

362 

Office B Trunks 2«Way 

8 

.03 

X29 

150 

*43 

73 

Office C Trtinks 2-Way 

10 

.03 

178 

150 

*60 

103 

Total 





966 

1650 

^ total 







^ - Multiply number of calls by ratio of I65O to 966, 





2.10 Prom this information and the capacity table in the specification, the supplier is expected 
to develop the number of register- senders required, taking into account the sender access 

plan. Other common control equipment items ere not dependent on tsrafflc volume. However, the 
supplier will need to know the number of ‘lines and the busy hour call rates expected at the end 
of the engineering period. If push button calling is to be furnished, the number of lines so 
equipped and the busy hour attempts per line must be supplied. 

2.11 Wtiere register® senders are provided for handling local traffic, they may or may not be needed 
for handling incoming calls from toll and EAS trunks. If they are needed, provision must be 

made for a connection of the trunks to register*- senders as well as to incoming trunk selectors. 
Holding times could he estimated in a manner similsir to that described for local originating traffic. 

3. INTEORAm) CX)MM0N COITOOL SYSTEM 

3.1 In this type of system all digits from the subscriber’s dial and from Incoming trunks are 
registered and what is done with them depends on the type of call. On calls to local numbers, 

signals faster than dial pulses are transmitted to control elements which set up the connection. On 
local originating calls to an EAS point, the control elements set up a connection to the t^nk group 
and from four to seven digits may be outpulsed to the distant office. The outpulsing may be dial 
pulses at 10 or 20 pulses per second or miltifrequency pulses depending on the type of equipment at 
the terminating office. 

3.2 The basic figure lequired for determining register- sender requirements is the nutaber of calls 
to be hsndled. These must be broken down into the various types involving different register- 

sender holding times. The procedure for obtaining this information is similar to that already de- 
scribed for adding common control to a step-by-step office except that the breakdown usually can be 
lj.ird.ted to local, tninked, and service (toll, information, etc.) calls. 

3.3 In the case of new offices, or whenever peg count figures are not available, the orl^nating 
unit calls to be expected may be estimated as described in REA TE & CM- 325# ’Application Cialae 

for the Preparation of Detail Dial Central Office Equipment Requirements.” Dividing the unit calla 
times 100 by the holding time per attempt in seconds will give the total attempts to be handled by 
the register- senders. A figure of 120 seconds average holding time per local call m^ be assi^d 
unless some other figure is considered more accurate. The incoming trunk unit call load, dlvidea 
by the trunk holding time, may be used as a beusis for estimating the register- sender requlresments 
for Incoming toll and EAS' calls, but, of course, the holding times nould be much longer than for 
local calls. 
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3*^ la addition to the above infoimtion on 'call attes^ts, the supplier will need line and 

station^ Interoffice trunks and other data provided by the umial specification for central 
office e<|uipBent, BEk form. 55^. It also will ba necessary to specify the maiaber of outward 
ettesi®ts and the type of pulsing for each trunk group over which pulses are to be transmitted*. 

3*5 If provision is to be mde for push button calling, the number of such lines and their 
calling rates must be specified. 


TABhg 1 

ILIUSTRATIOH OP REGISTEa- SENDER HDIDING TIMES 
(Automatic Electric Ooiapany) 

Averai^e Register* Sender Ebldimas: Time 

Dial Users Push Bitton 


Toll ticketing calls, three-digit service code 
calls, and seven- digit local calls s 


Release after one- digit 

^$■•5 Seconds 

Rot 

Applicable 

Release after two- digits 

6.0 Seconds 

Rot 

Applicable 

Release after three digits 

T.5 Seconds 

Rot 

Applicable 

Release after four digits (local calls) 

9.0 Seconds 

Rot 

Applicable 

After three dialed digits, translate and send: 

Two dialed digits 

9.9 Seconds 

6.6 

Seconds 

Pour dialed digits 

Seconds 

9 

Seconds 

Five dialed Digits 

15 Seconds 

10 

Seconds 

Six dialed digits 

15 Seconds 

11 

Seconds 

Seven dialed digits 

13 Seconds 

12 

Seconds 

Eight dialed digits 

17 Seconds 

13 

Seconds 

Toll Calls 

Release after dialing ”0" 

^•5 Seconds 

Rot 

Applicable 

Outpulse one routing digit 

5.7 Seconds 

k.2 

Seconds 

Outpulse two routing digits 

6.9 Seconds 

5.^ 

Seconds 


Add four seconds if four seconds timeout is required to distinguish assistance from 
toll calls. 
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SENOERIZEO STEP-BY-STEP SYSTEM 

FI*. I 
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